Breed-linked polymorphisms of porcine toll-like receptor 2 (TLR2) and TLR4 and the primary investigation on their relationship with prevention against Mycoplasma pneumoniae and bacterial LPS challenge.
Toll-like receptors (TLRs) play a crucial role in innate immunity, serving as pattern-recognition receptors and the first barrier in host defense against microbial infections. Genetic variations of TLR2 and TLR4 are closely associated with a variety of infectious diseases, particularly lung diseases. In this study, we detected six and four single nucleotide polymorphisms (SNPs) in the coding sequences of porcine TLR2 and TLR4 genes, respectively. Only SNP 1027C>A of TLR4 was shown to be markedly biased in Western and Oriental pig populations. Hence, the susceptibility of pigs with different genotype at position 1027C>A to Mycoplasma hyopneumoniae (Mhp) infection was investigated, and changes to the expression of TLR2, TLR4, TNF-α and IL-1β were monitored. The results showed that there was no significant difference in susceptibility to Mhp infection between AA and CC individuals despite expression levels for all detected genes of the challenge groups being significantly higher than the corresponding control groups. Furthermore, porcine alveolar macrophages of different genotype were collected and stimulated by lipopolysaccharide. We found that the expression of TLR2, TLR4, TNF-α and IL-1β genes were enhanced to different levels by lipopolysaccharide stimulation. TLR2 and TLR4 gene expressions and their rates of increase of 1027CC pigs were significantly higher than for 1027AC pigs (P < 0.01), while TNF-α and IL-1β expressions were significantly lower than for 1027AC pigs (P < 0.01). We predict that allele C at position 1027 of the TLR4 gene contributes to the pig's immune response to gram-negative bacterial infections.